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M*ffW#©«5H] 
m^M©^»<i©^i!j£LT -?-©^ai©^£ 

f« wsbx-t >y^ b*^/v>^8fc©!is±ifi^£^-tt 
->*S&©-7ji^;v©as:WI^£S&i ©+)->^' , J >iflW 

p^t^ji6: ; § : bT-y->y u >^ni#r*jS 1 ©-y->-7> 
)v<d ffi 2 ©-g- >7 u > iffflmm*% \zi&& v x 
u cmemi^«ty : m20D-y->7 r ;^— ;pf8b©^ 

1 <t tc =t o t a «t 5 k u & 
d t t-r 1 mm<D&mm-t >-g-©#« 

■fe >l«BiM8^-eB»S n*HB» W***©SEfls**£» 
«-r-5-fe>1t^«^<»:. g£2©-te>-y-fB«rfg*tTlg|ft 

a ntaiH-fe >-y-#»m ; f og-mm t <t s ©» 

>y 5 1 t*«-tn* me jn«B««a8T?«sK ^n^ttfett 
<=>/vf MiBfii 2 ©-fe>-y-ffiiMs*§-# 

^M;EWHllBMWi*«»*7*5^ ^KTStg 1 ©U 
-tr-y MWi, 1 ©-fe>+HB»rtI^aVW 

;k s9ffim2©-fe>-y-ffi«j«^P^i^ > <Ji'©BffS»is 
« »tawB«HHt«»S'f yrzT-j ?\zrz>m 2 © g -t 

-y bJWWt. iOTBgl 1 ©-fe>-g-ffiIMt#;ftVW WVVfr 

WIBt. MfB^iw-fe^^idfi^n^l/^k mifB 

2 ®t>*IlIW\-f i/^;u©^WWfe'^BufB 
(Wli««»*-f ^^^^Kf **4©U-fey hWfBJ 

m*mm? 5 3 ic bfcc t*i*«tr*«f*H 1 ta» 
©#a^-t >u-©$s^{b^tti[EiBS. 



M»*B4] taiBX-f >y^h*A'/^->^SK©tB*S:*i 

**. mmm 1 *±rffl»ia»2 ©u->tOi>*-;v 

«y 'f xaras a n& wi B?ijf#it*iSPtB ts ©mib-* v 
2 ©•y->^';i^*:-;v Kauc-?-n-?n#fe*&an-5 c <h*# 

ft -Sit 4 IBt6©#»S-fe >tJ-©«F««{UftHl @ 

n°vmm $ nm i s-t: >it^*m^^^afii t * t ^» 

IBM 1 cDir >U-ffii!i<i#*VN-f l^^;l/A^ e> n ^ 
[0 0 0 1] 
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CO 0 0 2] 

ES©TCS#J&— #J^\ 1 9 8 3 *P©" IEEE C u s 
tomCircut Conf. " C9iXi©3 8 0I 
*?»3 8 4HfcJB*S*lfc»7-f • -f- • /t— ^ (Y. 
E. P a r k) ^f^SHiX" An MOS swit 
c h e d - c a p a c i t i v e readout a 
mplifierfor capacitive pr 
essure sensors" Kieit3trO>«. 
CO 0 0 3] C©*XKie*S*lfcl3g&tt» 

•fe>u-©i«ffl@BstLTffiffl*nT*o, asa-pi f c 

^Lfc^s (a) izt<ommimm<D^^ A^-v^-h* 
^bfcS5 (b) mm-fzt, z\<ommz> ^d-^/7>? 

a«« (+> ©ratc»s«!im-f ^g 1 (£cr x-r>y^> 
^ h ^ >z?x ^ ^-r) 4 2 te^ummmmm? 4 3 a« 
^•n-enMJU^^n^oA^s (+) ^ssp^jEvr 
om&fciE-n-fniftttistifcadic*** out, nsngig ' 

teSg^f) 4 1 £<MS>L. ^D 7 ^yi^l/-^io 
©tB^tfH' >A*— ^ Ha, lib, 11c *^-UT 
-fe>-y-3W^«^3 lO-^rSBt. f>A*-^ lie 
©tB*SS*«-fe>1r 3 ©^SJdT 3 2 ©— ^SBfcJWHFtl 

ft^sn-s. §t*f .3 i*«tr/3 2 ©#flfi^sgajsjg 
m*Bif4 1© (-> amcsMteti. waneiM 1© 
m^ssstesgTs c o u t iziamztiz tifei:, *d», 

* 4 2 ©y- h«s»caa«stiT«iia*n, a^ss 

[0 0 0 4] ir>-tr^a^3 lCD^ac stt 

c s ^mt>L, ±>^mm^3 2 ®^*c r ammt. 

ZzZ>&m®&-?$>Q (SIT. t>^§«f3 2^#I 
§»f3 2i*t) . -fe >-y- 3 ttJE^j {CJ^ CT-fe >tr 
s #t#fl$BC r 

Vscout=Vp (Cs-Cr)/ 

C0 0 13] £© (l) a*»&«-*,fc5f-, ^©(hISS© 

»»»atu**«w*«p«c p 1 3 **sa:v»fc«>, »jgtt 
feg§4 1 <Dxm<nz&m?z>%t!k®mc P 1 3 

[0 0 14] 

Vo u t = (Vp (Cs-Cr) +Q 
(2) 5ta>6»Si5l:, 7-f7^N7>yX 
*4 2^6»ffiS*i*«ffifQdtt*7-fey hillSfe 



M (C s -C r) ££C.5„ 

[o 0 0 5] ±mvitmmz^\ vuytv^v- 
*i o^e.«i&$n-5^D-y^«^w >a— * 1 1 

a. lib, 1 1 cMtfl'^'-^ 1 2^LTt> 
^Ii?3 1, #S8$ft*^3 2tc^|g$n, £©-fe 
>-9-3©§aHm^^ X-f7f>^h7>yX^4 2 
<t«&S3*§T4 3 t$^Lfe«&jlJiifiSi4 1 izm& 

[0 0 0 6] 05 (b) &#*T^M-r*<t, «Jt = 
t 0©B#, #BH«JM^3 2fc±OHr>tr***?-3 1 
©i^iSfC-g-n-^tim^Q r = (#3S^fiC r X (-fe>+r 
IK»)«EEV p V r) > Q S = (MgftC 
s) X (-IIIEVr) *5f«$n5„ ttoT. 2^ 
©#«K*«3n>fc*«ffiQ t tt, Cr (Vp-Vr) 
-C s V r £13:%. 

[0 0 0 7] -A\Z, tifMt=> t IT, Reset (»J-fe 
[0 0 0 8] ^Jt = t 2Tti, U-fey hm^4>G**n 

^ 3 i nmmz^n^nnffiQ r = (#,^^»c r > x 

(-Ifmvr) . Qs= (#BiCs) x (-fe> 
-!J-ffi»«EEV p -iipfEV r ) tfWmZtlZ. 

[0009]^ t\ 2 ^©e«K«ai*n*««f q 

t' fit, -VrCr+Cs (V.p-Vr) tfcSflt. ft 

= Qt-Qt' =-Vp (Cs-Cr) **KSjg§ai!l^ 
1 3tC#«£n-5 0 

[0 0 10]^. !>»Sif*lS§4 l©tii^SOUT(C^ 

t)ti^tjns.v scout istommmm? 1 3 iznm 

Q0;!i5#J|$ti51fiVscout=- (*WQ0) / 

(«ws#«c f) Traarr*. 

[OOllJofl;, B*Mt = t iJtyhHJ* 
G*Vvf U^;i/£&oT»i»tj«»4 1 KU-fcy h*«^ 

[0 0 12] KJKOWf^Bffj^c,, iSHVs 
c o u t (DfeMtii&mtl U -^©ffite, 

'Cf (1) 

[5!^*i«?*L«fc3fr«g|jH] ±Mbfc«e3l5©^*^ 

6^7(r«JD^fc)S^ (t = t 1) d©r-^>^^ 

©y- hw.mzwm2titznffiQdi>mm2tiz. ^© 

*ffiQdS#tfrs£, ■t>-tf-3*«t^«ffli»«8i4 1 

©ck-stc^^n-s. 

[0 0 15] 

d) /C f (2) 

[0016] ^fc, ci©m^««)aft, v-hm 



A 
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[0 0 17] $£>tC, 'J§jtififfl§ff4 l(D*7ti» hMS. 

£*fc>n-5fc:g>. X^y^F^WV>;?g&©ti3?j£rtfi|i 
U tSJ^-CttPILTfc^-tr-;/ F«JEE©ifi« H U 7 Hi 

[0018] *fBBj©awtt. ±.misfrx.mzm&tiit£ 

[0 0 19] 

4^^t£#m^»©#»M©^ft<hbT<!: -?•© 
S©fefflM 9 0 ^(DtB^m^-S fcOl 1 *> J; 2 (DiJ- 

[0 0 2 0] gjfc. IMSfctB^RHu ffJETW -y^h^ 

+^->^as«— *W"?;Kz>tu*flr*** i ©-y->yy > 
i"ov<otiijimmm 2 ©-y->:/'j >i/mmmmz;t^ 

[0 0 2 1] SSfc WE^5»fh+t^«4«. 

& <Dmm&m <t & s &w&mmi- 1. , -^wa^^ic 

sn&«WUi«»t*#o. Mem 
*tn>5l/^5/Wl/^K. lWEm2©-tr>lflBlfr 

«r©BfjE»im^ttWBB»a*«»* 7 * ?v 

l©'Jt7W1L MEfS 1 (D-fe >U-«Ml**«y w 



wiw«»tWE«aii«»*-f >79f^ :/fc-f ssg 2 © 

•J-fey hjtirat, WEjg 1 ©ir^lJ-ffilbffi-^s&VW 1/^ 

mmrcim§mwmm&&Tt7 ?v ^fc-r-sfg 3 © y -t 

y hffllBi, MESS 1 Ot^iHBMfWn'J l^;k 

mmmmmm^-i >r^5v yiz-rz'mAwtv f 

mmt * $> 6 C»S»ifcBf je©HJHT» o u -fc y 

^*fl£in JTT -5 <fc 3 fc LT <fc <A, 
[0 0 2 2] S<E>fci;fc. MEX-f -y^F^r-WSJ/^ 

^VVommfi. mflB^l*5J;tXS(rf2^2©it>y;U*- 

[0 0 2 3] Sfc, ffi«jft#«©*^p*|**-r*A-fyt 
X^WJkJ'Sr^U £©/Vf A°XX^ Jl/^JB^TiSJl 

*U^;i/*<t^ft*U"^K0fl|^j5<» 1I9IBJ8 1 *J:tm 
fBSI 2 ©i^>yju^-;u f«»fc:-€-n-?n«l&*ti* 31 1 

[0 0 2 4] *%BJ©^«:^ir>-y-©^*^fb^iai7jS 

>-y-o«p««fb«m^}£»c*ir»T, ffis©effl^9os. 

©tB^j«^-«r feo^ l 43 .kyc^ 2 ©-y->yj|/*;- FSB 

•9->yu >if^<o%\z. m.^WL^^^n^ncDm 

$tt>7V >^*©MSrfetJ6TSfffBm«m^*#^> 

: ?^<fc^WE#Bg^S^©#Sffl«ri)nST-5t^tC ; 
MESS l ©•fe>U-K»«#3&«D'^U'<;^e,/w u^ju 
-n, tuE^ 2 ©-k >-y-ffiibm#*VN-f WVip za<yu 

mfrw&ytrT-* -Jiztzm 1 ©u-ty h^K<t. we 

m l ©-tr >-y-K16m^*V\'r WE^ 2 ©-k >u- 

SOJJf-f^CfifacDiJty hWMt. WE^ 

1 ©ir >-y-ffiidm#*v\-f i/^ju^ en 1 ? woi^, m 
Em 2 ©•fe>+Mgi)jft^p r> u^ju^ e,/\-r i^^ju^ 
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£ 7 1> -r * yy-r % m 3 © u -t > y h mm t . smis^ 1 © 
-t >-y-^®,fe^^ a ij7 ^-g k 2 ©-t >vmmm 

[0 0 2 5] 

©«/&£ ^-©^S^b&ai>!/& t^fi^ctcj:^ 
•fe>^-!E»;^e-y->^;i,^-;i, h*gB£T©^SS(c*iA 

CO 0 2 6] 

immm mi (a) iz*%w<Dm 1 ©s«i#j£^-ry 

uy^m-Z'&r). mi (b) (ifcyD^^ii^j 
1 (c) (a) (b) COXD-vi70*3J;CX 

-So 

[00 2 7] il (a) ( b ) ^STf-S^ * 

Vs cou t=Vr+Vo f f 

[0 0 3 1] friz. 'Jtyhf^G^WKiW^ 

-So 

[0 0 3 2] £ ©«D*b 9 ©^-f -tr>-y- 

V s c o u t =V r+Voff+v 
[0 0 3 3] Jfelc. t = tlO», ij-fey hfi^«Gi« 

Ilil^*R^\^K^ (IIVp) -fe 

Qo= (C s -C r) Vp 

V s c o u t =- (C s -C r) V 

=VSH1 

^©.(6) ST?*-rtBA«SE*tU->y;i/*-;PHaj5fc 

ffl^$tiTt,^^r^(c*^T-y-yu >y«^« sib 

TR^tU* «EE V S H 1 SfiHfrr*. 
[0 0 3 5] jfcfc, ^Jt = t2®JfH V±ybm^ 
<f> G#VW WOVefoZfrt,^ y^yy h ^ >>?7.^ 



»t^3 i©-^-, -t $ s ta*^-tr> 

*« 2 <D&$mmm=? 3 2 ©-* K-E-n-ens&ttan. 
■fe >^»? 3 1 &&.Tf&mm*M=f- 3 2 

a* (-) K#ta»tts*u frz>\ttm (-) tm^a 

^4 2*tafcjijftttTofA*n. a^s (+) ttswff 
v r vmrnzmtimnz. 

[0 0 2 8] X-f -y^ H^-^A^>^gB4©ti5^«-y-> 

teas 7 ©ffi*ss*> s^ggtfb&aj^aijfc D ± 
[0029] c^t> -fc>-y-**3n^3 1. mm®mm 

[0 0 3 0] Si (a) i5J:tf (b) fcfr&TB 1 

(c) *#Har*i, mmt = t oe>m> vtyhom 

4 2 dtiSa I. "OW -y 5f b + ^ A - ->>$7 4 O MWflUo^ 

4©tB^jS COUTtt, 
(3) 

4 2*-&ttW£JMi8g4 l©AA#K#«HSfQdA5ft 
/U^tt-S©-?. il©3l««^fQd{C«i;5«JEVdi»^ 
*/EV r i»Mii*il§4 1 h*lEVo f f i 

©t±i^7V scoutlt 



p c-t >-y-^a^^ 3 1 ©jgt»£ c s . mm®&m^ 3 

2©ig«£C r i-T-Si, 

(5) 

tt-S. 
[0 0 3 4] 
P-/C f+Vr+Voff+Vd 

(6) 

4 25&tSg«LT->3-hU t= t 0O«ptra«fc^-f 

->*g&4©tti?7Vs cou ttt (3) SCtWi;«t3fcV 
r +Vo f fatffl^Jfts. 

C0 0 3 6] ^K, «*«t=t3Ttt. 'Jt7H§* 
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V s c o u t = (Cs~Cr) V 
= VSH2 

-cd (7) S;T^t-ffi^mEE^it>7 p ;i/^-;i,F 
^TtB^mmv s h 2 sftjfts. 

[0 0 3 8] M»iffiaB7a2 0©lJ->yjl/3jx- 

^ ttJAVout»4*i©i5l:a5 0 

[0 0 3 9] 
Vou t=VSH 1-VSH2 
= -2 (Cr-Cr) Vp/Cf (8) 

(8) 5 IIKf^g&7<Dffi^lcf#6*i 

S«^ttir>-y**Cs, #HBft»Cr£ir>lttHtt« 

[0 040] ±j*bfc|gi (b) <D*f*># 

[0 0 4 1] ffi*©»jfe»©Hi*Qdtt^cSC!)*^>^ 
1 0 3T?W\Zftm2tl, 4©fflAQd^>7M/^^ 
1 O40r-^(!:l/T«llSSnT^7h$n, ->!7 
R<Dis7 btfcJ^Q 1-Q8 ttffi^jJBQ 1 -Q8^Sfn 

[0042] Hi*Ql£Q3£(DEX-OR105Tll 
a-&**tlfcl»*tm*Q 8 tCD»a«* AND 10 8 
TSILT1j->yU>m(f)S 16;ty7r 110* 
^Lrm^-T^o it>yj>^d)S2H EX-O 

r i o 5 Tmw&j&ztitcimmtmjjQ s ^ yn—* 

1 0 7 T:K&Lfrm^t<Dmmm& AND 1 0 9 TSiflC 

[0 0 4 3] iJtyhfl**Gtt, m*Q4<hQ7<hC7) 
EX-OR 1 0 5T»l^SnfctS*tLTfl6ft, 

A*7 77 1 1 o^sfflAsns. 

[0 0 4 4] t>1j-Bifif(J)RH IH*Q 8 
Sffl^6iVty77 1 1 2*6UlASft*. 

[0 0 4 5] -fe>U*JB»fS-^<i)Stt, tH^Q8H>A 
— 9 1 0 7TSebfc«-^*^Vi^>nA^^7 113^ 

[0 0 4 6] L^bt, *l<0iz>lJ-fi^<J>Ra*D£ 

u^ua^/w u^;i/^\, ^2<2ir>it{t^<£s#vw 



v^asottwzv s c ou ttt*sc©ct3tafcsna. 

[0 0 3 7] 
p/C f+Vr H-Vo f f +Vd 

(7) 

bo'Jtyhi^Gt fgl<2iz>lHs^R#Vvf 

4 i t-r >79t* ?\z?z>m 2 comm 

Ho'JtyhS^Gt, ?gl(D^>lHI^4>RrtV\ 

- fflllBA:»tMHI4NI«4 1 ytcT^fgScDgSPel 

m£»*MSi*«H§4 l£^>T^^:7^r&fg4CD»3 
2, *3*iWSB4<DWIH*-3e<Z)«»iT«DfiTU-fe 

[0 0 4 8] -r&fc-fe, fg2<£^#J<7):/P^lxI£^ 

[0 0 4 9] ffeW, 01 (c) \Z&Vt2>X<1 y?-b 
*^AS/^«4©1U*S COUTC0S2pmJEV r £^fl 
fcLT. *«)«EEVrckOt><S^«£E*cfctW50i«ffi* 

■MMI«7£^LTtti#t'*C!n?, ?iJ»ili|6«8*J¥A 

[0 0 5 0] ^3(7)^Jg0iJcr)^P^/7gI*^L 

&H5*#aa-r«i. »2©**«4:c!)ffijtjjstt, 

4rt7>74)\,9 (HPF) 9^AUc^m^o 

t/^fit4©(ilASCOUT ©«£E**n-en0f ^© 
SEEW^l^TitilgU £6KHPF9tC c fcoTHfa£<D 

CO W^Ufc-fr >zr)V-fc-)V H« 5 *5<ktf 6 T«8rr S £ 
<ht>tcM»^'l@^7*^LT{li^t"^(DT, fiJ&JMlgg 
8 *J:«H P F 9 LTfe^2 (D^SS^jCDi: 5 fc 

mmz&ti&t£mm&&&zL£tf^zrztt'vti:< . £ 
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[0 0 5 1] fflii^^THPF 9 {Cttx.TD 

—AX 7 4 )V# SfcttA*> F AX Sjf d 

[0 0 5 2] 

[HI] (a) *^©»l<Oj|Jfi«{c43tt-5*«a!-fe 

(b) ^l(D^0UT^^^X^^^h^^A>'^ggco 
[e]g§0T&£* 

(c) mi <D&mm<Dmimmm<o*'t — b 



[02] *i©§»««Tffl^*p^y*«<D-«**-r 

[e]&§0T&£o 
[03] m2^»J^r^T> r n^^0T$>'5o 

[05] (a) &&<D&m&ittmmt6<D-m&7i?t7 

1 P^y^BK 

2 ^>D-mmm 

3 -fe>U-ffi 

4 X-f y^h + W^^a 
5, 6 

7 3£Kjit§*Igi$ 

8 *ijftJi1Bg|! 

9 HPF 

3 l , -t^U-***^ 

3 2 #flB«SX?> 

4 1 waif^§§ 

42 x-ty?->t?h^>zsx* mmmm^v 

4 3 mmrnmm^ 

1 0 1 jDyJjJIg (OSC) 
1 0 2, 1 0 3 %0>? 

10 4 >:7 hl/S^X^ 

1 0 5, 1 0 6 EX-OR 
10 7 -f >A-^ 
1 0 8, 1 0 9 AND 
110 — 114 /\*777 



[02] 
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